Radiation-induced thymidine phosphorylase upregulation in rectal cancer is mediated by tumor-associated macrophages by monocyte chemoattractant protein-1 from cancer cells.
The mechanisms of thymidine phosphorylase (TP) regulation induced by radiation therapy (XRT) in various tumors are poorly understood. We investigated the effect and mechanisms of preoperative XRT on TP expression in rectal cancer tissues. TP expression and CD68 and monocyte chemoattractant protein-1 (MCP-1) levels in rectal cancer tissues and cancer cell lines were evaluated before and after XRT in Western blotting, immunohistochemistry, enzyme-linked immunoassay, and reverse transcription-polymerase chain reaction studies. Isolated peripheral blood monocytes were used in the study of chemotaxis under the influence of MCP-1 released by irradiated colon cancer cells. Expression of TP was significantly elevated by 9 Gy of XRT in most rectal cancer tissues but not by higher doses of XRT. In keeping with the close correlation of the increase in both TP expression and the number of tumor-associated macrophages (TAMs), anti-TP immunoreactivity was found in the CD68-positive TAMs and not the neoplastic cells. Expression of MCP-1 was increased in most cases after XRT, and this increase was strongly correlated with TP expression. However, this increase in MCP-1 expression occurred in tumor cells and not stromal cells. The XRT upregulated MCP-1 mRNA and also triggered the release of MCP-1 protein from cultured colon cancer cells. The supernatant of irradiated colon cancer cells showed strong chemotactic activity for monocyte migration, but this activity was completely abolished by neutralizing antibody. Use of XRT induces MCP-1 expression in cancer cells, which causes circulating monocytes to be recruited into TAMs, which then upregulate TP expression in rectal cancer tissues.